ABSTRACT
INTRODUCTION
Health care associated infections are an important problem in neonatal intensice care unit (NICU) in which environmental and host factors often contribute to higher rates of infections. Infections with Gram Negative Bacilli that are resistant to many commonly used antibacterial drugs are increasing reported in NICUs. 1 Manifestations of neonatal sepsis are non-specific. A high indicator of suspicion with or without laboratory evidences of infection is the key for early diagnosis.
Neonatal sepsis refers to the infection occurring within the be hospital or community acquired and sometimes may be also due to perinatally acquired organisms. The most prevalent causative organism for health care associated infections in NICU is Coagulase Negative Staphylococcus aureus (CONS) both in developed and developing countries. 3 Hence, prompt management with antibiotic therapy and supportive care will serve as a benefit for cases of neonatal sepsis. Antibiotics are the commonest drugs used in the NICU and have undoubtedly played a role in their improved survival. The neonatologist needs the skill and knowledge to outweigh the risk and benefits of antibiotics. Clark et al reported that 98% of preterm infants who received empiric antibiotics were culture negative.
Hence, the purpose of the study is to access the prevalence of neonatal sepsis, culture isolates from the neonate's bloodstream and environment, and appropriate use of antibiotics in sepsis and its sensitivity test pattern.
METHODS
This was a prospective study carried out by department of pharmacology in pediatric ward of Dhulikhel Hospital of Nepal from January -March 2011. A total of 48 neonates who remained admitted in pediatric ward for at least 48 hours during the study period were enrolled. The gestation age, onset of sepsis, microbiological data about culture isolates from bloodstream and environmental air sampling were collected. Also, antibiotic sensitivity test data and antibiotic prescribed were collected.
Microbiological surveillance:
Bloodstream culture was done by collecting the blood sample (3ml) by aseptic measures and was dispensed in a Brain Heart Infusion (BHI) broth at a ratio of 1:10 for neonates. Then, it was incubated for 24 -48 hours at 37°C in an incubator. Further, turbitidity examination was conducted and inoculation was done in Blood agar plate, MacConkey agar incubation for 24 -48 hours at 37°C in an incubator. Identification of bacteria by Gram staining, biochemical reactions and followed by antibiotic sensitivity test by disc diffusion method.
Likewise, environmental sampling was conducted according to settle plate method. The exposed plated were incubated for 24 hours at 37°C. The colonies were counted and results were expressed as the number of bacteria-carrying particles (bcp) settling on a given area at a given period of time. 5 For the purpose of our study, antibiotic sensitivity test was conducted by Kirby-Baure disc diffusion method. Results were compared with the standard charts provided by Hi-Media, India.
Statistical analysis:
The collected data were entered into Statistical Programme for Social science (SPSS) version 16 
DISCUSSION
In the present study, the prevalence of neonatal sepsis with positive blood culture was 41.7% with no significant 6 In the current study, 89.6% of the cases had early-onset sepsis which is in coherence with the study done by Jain NK, et al in 2003 where 80% had early onset sepsis. 7 The result also corresponds to the study conducted by Vinod Kumar et al. (2008) where the reported prevalence of early onset neonatal sepsis was high (73%). 8 Gram negative bacteria were more common than Gram positive bacteria in our study and these results were in concordance with some of the other studies Sundaram et al and Aletaye SMH et al. 9, 10 Our study is in consistent with the studies conducted by Boo NY and Zaidi AK where almost half of early-onset bloodstream infections in developing regions are due to Gram negative bacteria such as Klebsiella spp., Pseudomonas spp. and Acienobacter spp. 11, 12 In our study Klebsiella oxytoca which accounts 63.6% and 36.4% for early-onset and late-onset sepsis, was the most common microorganism isolated from the blood cultures. Klebsiella spp. is recognized as one of the most common neonatal pathogen in developing countries as shown by the study Jain NK in Nepal where Klebsiella spp. and E.coli were the most common organisms showing a coherence with our study. 7 According to the study done by Joshi SG et al, among other Gram negative organisms; Pseudomonas spp, Aceinobacter spp. and Enterobacter spp. are likely to cause neonatal sepsis which had been also isolated in our study. 13 In the study organisms like Klebsiella oxytoca, E.coli, S. aureus, Pseudomonas spp., Enterobacter spp., MRCONs, MSCONs and MSSA were isolated from environmental air sampling of NICU, PICU and labor room. Hence, the likelihood of resultant septicemia could be due to isolation of the same microorganisms from environmental sampling.
Antimicrobial resistance is a widespread global problem that has caused ineffectiveness of the current empirical treatment against microorganisms. Knowledge about 
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for management of sepsis. Even though, management of neonatal sepsis was done as per WHO recommendation for the early management; it seems to be curtailed as most of the antibiotics prescribed were resistant showing imperative need of rational usage of antibiotics for preventing the infection and emerging antibiotic resistance.
CONCLUSION
Gram negative bacteria were the main cause of early and late-onset of sepsis. Klebsiella oxytoca was the most common pathogen isolated from the bloodstream of neonates and environment. Most of the isolated organisms were resistant to the prescribed antibiotics. Hence, the emerging antibiotic resistances among the culture isolates and coherence with environmental samples observed requires the need of special measures imperative for reducing environmental contamination and the rational usage of antibiotics for preventing the infection and emerging antibiotic resistance. At present, the study recommends need a greater understanding of the epidemiology of health care associated organisms and peculiar features of health care units and antibiotic policy to curb the present scenario. antimicrobial resistance and trends in resistance patterns among major microorganisms causing infections in young infants is an important component for management strategies. In our study, most of the Gram positive and Gram negative bacteria were resistant to antibiotics that were found to be commonly prescribed as (Ampicillin + Cloxacillin and Ampicillin), monobactums (Aztreonam) and aminoglycosides (Gentamicin) which is in agreement to similar studies by Lund et al, where most of the Gram positive and negative organisms were resistant to commonly prescribed antibiotics. 14 This result is also in coherence with the study done by Zaidi AK et al, where the WHO recommended Ampicillin and Gentamicin for the treatment of neonatal sepsis may no longer be effective as 71% of Klebsiella spp. and 50% of E.coli are reportedly resistant to Gentamicin. 15 However, these microorganisms were sensitive to Carbapenams (Imipenam) and fluoroquinolones (Ciprofloxacin). In the study, Gram negative organisms were resistant to penicillins as well resistant to third generation cephalosprins probably attributable to the extended spectrum β -lactamase (ESBL) production, suggesting a clonal outbreak in hospital setting. As stated earlier, almost half of early-onset sepsis is due to Klebsiella, Pseudomonas and Aceinobater spp., which are the common sources of outbreak as they thrive in multi-use containers of medications, liquid soaps and other solutions, including antiseptics and disinfectants, and on inadequately reprocessed equipments. In our study, similar microorganisms were also isolated during environmental air sampling. Likewise, S. aureus remains a very important neonatal pathogen in developing countries with numerous reported outbreaks, was also isolated from the nursing station and bed floors of NICU and PICU which are the main source of spread according to Harris J. et al., 2001 suggesting the prospect of an outbreak of infectious microorganisms. 16, 17 The study is similar to the study done by Pessoa-Silva CL, Meurer Sampiao JL et al, where the incidence of infections caused by organisms resistant to β -lactam agents has sharply increased in recent years and has often been associated to clonal outbreak which is also seen in our study. 18 As we observed in the current study, most of the Gram negative organisms were highly prescribed Amipicillin in combination with Cloxacillin (Klebsiella spp. 72.7%, Pseudomonas spp. 75.0%, and Aceinobacter spp. 100.0%) and Gentamicin (Klebsiella spp. 27.3%, Pseudomonas spp. 50.0%) as an empiric treatment recommended by WHO, were resistant. However, sensitive antibiotics such as carbepenums (Imipenum), third generation cephalosporins (Cefotaxime) and fluoroquinolones (Ciprofloxacin) were prescribed which suggests a partial rational approach for the management of sepsis as shown in 
